Abstract This study describes the multigenerational caregiving structure of infants born to young women, the prenatal predictors of caregiving structure, and the effects of caregiving structure on the health of young mothers and their infants 6 months postpartum. The sample consisted of 784 young mothers involved in a longitudinal study in two U.S. cities. Women were classified into eight caregiving structure groups based on the mother's report of herself as a caregiver and her selection of the baby's father and/or grandparents as caregivers. ANCOVA analyses identified predictors and 6 month postpartum outcomes of caregiving structure. Planned comparisons explored the relationships among caregiving structure groups. A majority of women reported caregiving structures other than herself and the father as caregivers (87.1%). Grandparents were indicated as caregivers by most women (62.2%). Postpartum caregiving groups differed on prenatal social support, selfesteem, attachment avoidance and anxiety, relationship status, and living with the baby's father. While mother's self esteem significantly predicted father involvement, there were no differences on predictors between when the mother and father were caregivers, versus when the mother and grandparents were caregivers. Differences existed between groups on mother and child outcomes, including parenting stress, distress, and child dysfunction. Women reported significantly less parenting stress, child dysfunction, and negative child emotions when she and the father were caregivers, versus when she and grandparents were caregivers. The family system and the intergenerational dynamics within a multigenerational caregiving structure are critical to the health and well-being of both mothers and their children.
Introduction
The Burden of Caregiving
The increasingly diverse caregiving structures of children born to young single mothers have warranted investigation into the impacts of caregiving structure not only on the health of these children, but also on the health of the young mothers themselves. We know that young single mothers and their children are particularly vulnerable to social and economic hardship. Children born to young single mothers are at increased risk for negative outcomes, including low birth weight, poor performance in school, affective disorders, poor health, and abuse and neglect [1] [2] [3] . Moreover, over three-quarters of young mothers rely on welfare at some point and only one-third earn their high school degree. The health and well-being of both young women and their children, however, varies greatly, and recent literature suggests that these outcomes can vary in relation to the support of various types of caregivers, including grandparents [4, 5] .
Many young single mothers do not have the support of a stable and supportive partner, which can be a risk factor for these mothers and their children [6] . Research has shown that single mothers are more likely to experience affective disorders, including depression and anxiety, often as a result of the increased exposure to multiple structural stressors, including financial strain, caregiving stress and lack of social support [7] [8] [9] [10] [11] [12] . In addition, children raised by a single mother are more likely to be uninsured, miss school, and have chronic health conditions such as asthma [13] .
The Influence of the Father in Caregiving
The involvement of fathers in the care of their children, whether residential or non-residential, is multifaceted. Fathers can play multiple roles, including that of an economic provider, caregiver, role model, and disciplinarian [14, 15] . Father involvement, when positive, has been associated with positive academic outcomes among schoolaged children and child development [16] . While few studies have assessed the association between father involvement and child temperament among minority families or families with low incomes, some studies among predominantly white middle-class family structures have shown that father involvement is related to a less difficult and more sociable child temperament [17, 18] .
Grandparents as Caregivers
Grandparents are increasingly involved in raising their grandchildren. Since the 1970s the number of children raised in households with their grandparents has doubled to over 4 million [19] . The 2008 American Community Survey reported that approximately 6.4 million grandparents were living with their grandchildren and approximately 2.6 million, or 41% of all grandparents living with grandchildren, were the primary caregivers [20] . When focusing on low-income families, welfare policy has contributed to the increasing prevalence of multigenerational caregiving structures by mandating that teen mothers live with their mothers in order to receive cash assistance [21] . Increasing expenses may also necessitate the employment of multiple family members and subsequently require child care assistance from extended family. Cultural influences may also play a role, as research suggests that the kinship model of caregiving, where grandparents, parents, siblings and friends of the family work together to raise children, is prevalent among African American and Latino families [22] . In fact, a majority of young African American women raise their children in extended family households [23, 24] .
Literature has varied in terms of maternal and child health and behavior outcomes as they relate to grandparent caregiving involvement [4] . One study in particular found that children raised solely by grandparents are just as healthy as children raised by two biological parents [25] [26] [27] [28] . Another study found that significant support from grandparents was associated with positive infant attachment [29] . Conversely, some studies have found that children with custodial grandparents and children in multigenerational households are more likely to experience delayed academic achievement and socioemotional problems [30] .
Intergenerational Dynamics in Multigenerational Caregiving Structures
Structural family theory may offer insight into why children and mothers living in various family structures have differential outcomes. Structural family theory posits that families can be best understood through their hierarchy and boundaries [31] [32] [33] . In a healthy family system, members of the parental subsystem are in a clear position of authority, with responsibility for tasks associated with guidance, nurturance, and control. Weak hierarchy and unclear boundaries have been linked to negative child psychosocial and developmental outcomes and dysfunction [32] [33] [34] [35] [36] [37] . The positive impact and support that grandparent involvement may provide can be negated by perceived interference, conflict over parenting decisions, and lack of clarity regarding roles and boundaries, which have been found to cause strain in these caregiving structures, particularly among co-residing multigenerational families [38] [39] [40] [41] [42] [43] [44] [45] .
Current Study
Until the last decade, research regarding the effect of caregiving structure on both maternal and child health has largely centered on variations of conjugal relationships and single parent families. The findings from these studies may be less relevant to multigenerational family structures as described previously [22] . Moreover, while the prevalence of grandparents acting as caregivers to their grandchildren increases, studies assessing both the predictors of grandparent involvement along with the effect of grandparent involvement on maternal and child outcomes is limited [21] . In addition, few studies, if any, identify both predictors and outcomes of caregiving structure defined as a broader multigenerational construct. As described above, many studies report predictors and outcomes of father and grandparent involvement as exclusive dichotomous assessments. In an effort to address these gaps in the literature, the specific aims of this study are to (1) describe caregiving structure among low income young mothers from a multigenerational perspective; (2) determine maternal predictors of caregiving structure, including demographic and psychosocial factors; and (3) assess the effects that caregiving structure has on both maternal and child outcomes 6 months postpartum, including infant temperament and parenting stress.
Method

Participants and Procedures
Data for this study come from baseline and follow-up interviews collected from pregnant women ages 14-25 enrolled in a randomized controlled trial conducted in two cities: New Haven, CT and Atlanta, GA. Participants were recruited over 40 months between 2001 and 2005 as described in Kershaw et al. 2007 [46] from 2 universityaffiliated obstetrics and gynecology clinics that largely serve minority women with limited resources. The randomized controlled trial focused on different HIV prevention interventions and group versus individual prenatal care. Inclusion and exclusion criteria for the randomized control trial included being pregnant at less than 24 weeks gestation; being no older than 25 at last birthday; having no severe medical problem requiring individualized assessment and tracking as ''a high-risk pregnancy'' (e.g., diabetes, hypertension, HIV); being able to speak English or Spanish; and having a willingness to be randomized. Of the 1,542 eligible young women that were randomly approached by research assistants in the two obstetrics and gynecology clinics, 1,047 enrolled in the randomized controlled trial. Women who chose to enroll in the study were more likely to be AfricanAmerican, older, and at a later gestational age at initial screening than those who refused to participate (all P \ .05). All participants provided informed consent for participation and study procedures adhered to strict ethical principles as enforced by the institutional reviews boards and human investigations committees.
Of the 1,047 participants, 787 (75.2%) completed the 6-months postpartum assessments. Three participants were missing data on the caregiving structure variable resulting in a final sample size for this study of 784. There were no significant differences between participants included in these analyses and those excluded (n = 263) on any demographic or key study variables. Participants were randomized into three experimental groups that differed on an HIV prevention intervention and the prenatal care setting (i.e. group vs. individual). All analyses controlled for experimental group.
Participants completed audio computer assisted self interviews (A-CASI) at baseline, which was during their second trimester to minimize the effect of immediate emotional and physical changes as a result of pregnancy and to include women who have their first prenatal care visit in either the first or second trimester. A-CASI followup interviews were conducted again in the third trimester, 6-months postpartum and 12-months postpartum, although this study included only prenatal and 6-months postpartum assessments. A-CASI interviews allow participants to hear the questions through earphones and read questions on a computer screen, aiding in participation of individuals with low reading ability. Moreover, A-CASI interviews have been shown to have high reliability and validity of report of stigmatized and sensitive material [47] [48] [49] . Participants were paid $20 for each interview.
Measures
Demographic Variables
All demographic variables were assessed at baseline, during the second trimester of pregnancy. Participants' age was recorded and race was categorized as African-American, White, Latina or other. Relationship status was dichotomized as not in a romantic relationship or in a romantic relationship by combining two questions. If the mother was in a relationship with the father of the baby or with someone else at baseline, she was categorized as in a relationship. Co-habiting with the father of the baby was categorized as living with the father of the baby or not living with him. Employment and school status was combined into a dichotomous variable to reflect if they were in school, employed full-time or employed part-time vs. unemployed and not attending school.
Caregiving Structure
Caregiving structure was assessed 6-months postpartum using two questions. The first question asked the mother of the baby ''who takes care of the baby most of the time?'' and allowed respondents one selection from a list of possible caregivers. The second question asked the mother of baby ''who else helps take care of the baby?'' and allowed respondents multiple selections from the same list. Because over 90% of the mothers answered that they were a caregiver in either the first or second question, we only classified her as a caregiver if she marked that she was a caregiver in the first question, indicating that she was the primary caregiver. Alternatively, if the mother of the baby indicated that the baby's father or the baby's grandparent(s) were caregivers in either question, they were classified as caregivers. Eight caregiving structure groups were formed based on these classifications. These structures reflect whether the mother is the primary caregiver, and whether the father and grandparents are caregivers in any capacity.
Predictors of Caregiving Structure
Social Support Social support was assessed at baseline using a 7-item subscale of the Social Relationship Scale [50] , which assessed perceived availability of emotional and material support on a 5-point scale (e.g., to talk about an interpersonal problem, to borrow money in a medical emergency, or for advice in making a decision). The 7 items were summed to form a total score, with higher scores indicating more social support (a = .91).
Social Conflict Seven items within the social conflict subscale of the Social Relationship Scale assessed the perceived degree of social conflict in an individual's everyday social network at baseline [50] . The first 6 items asked the participant to rate perceived degree of conflict from ''Definitely Not'' to ''Definitely Yes'' in interpersonal relationships in the past month (e.g., people getting on her nerves or feeling tense from arguing or disagreeing), while the final item, which was reverse scored, asked the participant to indicate how often she had been involved in a social interaction or exchange that was unpleasant or distressing in the past month from ''every day'' to ''not at all.'' Participant responses to a 5-point scale were summed to form a total score, with higher scores indicating more social conflict (a = .83).
Perceived Stress Perceived stress was assessed at baseline using the 10-item Perceived Stress Scale (PSS), which assessed the degree to which individuals perceive certain situations in their lives to be stressful in the prior month on a 5-point scale from ''Never'' to ''Very Often'' [51] . The items focused on how unpredictable, uncontrollable, and overloaded individuals perceive their lives to be. Responses were summed to form a total score, with higher scores indicating more stress (a = .81).
Self Esteem Participants responded to the 10-item Rosenberg Self-Esteem Scale (a = 0.86) at baseline [52] . Some of the questions were reworded from the original scale, but the content was not significantly altered. For example, we changed the original statement, ''I feel that I am a person of worth, at least on equal plane with others,'' to, ''I feel that I am as good as other people.'' The wording of the questions was tailored to better fit the reading level and age of participants. Participants responded on a 4-point scale from ''Strongly Disagree'' to ''Strongly Agree'' and given an average score based on their responses, with higher scores indicating more self esteem (a = .85).
Attachment The 18-item Adult Attachment Scale-Revised (AAS-R) was used to capture two conceptual attachment factors: attachment anxiety and attachment avoidance [53, 54] at baseline, which have both been shown to predict attitudes about and characteristics of a romantic relationship. The measure consisted of a 12-item avoidance subscale and a 6-item anxiety subscale, which was modified by dropping two questions that had low total-item correlations. Items from each subscale were summed to form total anxiety and avoidance scores, with higher scores on the subscales indicating more anxiety and more avoidance (a = .68 and .74 respectively) [55] .
Outcomes of Caregiving Structure
Parenting Stress Two 12-item subscales of the short form of the Parenting Stress Index (PSI) assessed two subscales 6 months postpartum, including distress and parent-child dysfunction [56] . Participants responded to items including, ''I feel trapped in my responsibilities as a parent'' and ''My child smiles at me much less than I expected'' on a 5-point scale ranging from ''Strongly Disagree'' to ''Strongly Agree.'' Responses were summed to form subscale totals and a total parenting stress score, with higher scores indicating more stress on both the subscales and total scale (a = .88).
Infant Temperament
The Negative Emotions and Positive Emotions subscales of the Revised Infant Temperament Questionnaire (R-ITQ) assessed mother-report of difficult temperament in infants 6-months postpartum [57] . Participants responded on a 6-point scale to each of the 5-item subscales. Based on the sums of their responses, participants were given negative emotions and positive emotions subscale scores, and a total infant temperament score, with higher scores on all scales indicating more negative emotions, more positive emotions and more positive temperament overall, respectively (a = .71 positive emotions, .68 negative emotions, .71 total).
Data Analysis
To address the first aim of describing the caregiving structure of the participants, we conducted descriptive analyses to illustrate the socio-demographic makeup of the participants and to describe the frequencies of the caregiving structure groups. To meet the second aim of identifying baseline predictors of caregiving structure groups, we conducted ANCOVA analyses comparing the caregiving structure groups on continuous predictors. For dichotomous outcomes, we performed logistic regression analyses. Even though our caregiving structure groups were the primary outcome for this analysis, given the number of groups, it was analytically easier to make caregiver group the independent variable and the predictors the outcomes controlling for any relevant covariates. While this method technically reverses the classification of the predictor and outcome, the analysis is statistically equivalent and is based on the hypothesized model that we are testing, which is that prenatal psychosocial factors predict caregiving structure 6 months postpartum. To address the third aim of predicting differences in outcomes among caregiving structure groups, a similar approach was conducted using ANCOVA analyses.
To identify covariates we chose 5 primary covariates a priori: age, parity, race, relationship status, and experimental group. The resulting model was poor in describing data dispersion (Wilk's ks of approximately .96). This was primarily due to small relationships of age and relationship status to predictors and outcomes. To improve the model we removed age and relationship status as covariates and included social conflict 6 months postpartum because of its strong association with model outcomes. This second model did very well (Wilk's ks of approximately .04). Therefore, all analyses controlled for parity, race, social conflict, and experimental group.
Finally, we conducted a series of planned comparisons to explore relationships among the caregiver groups. To avoid confounding that could be present due to comparison groups with small sample sizes, the planned comparisons were conducted only among the groups with larger sample sizes and also among larger collapsed groups (i.e. groups where the father was involved versus a group where the father was not involved). We looked at four sets of planned comparisons: (1) father as a caregiver vs. father not caregiver (2) grandparent as a caregiver vs. grandparent not caregiver (3) mother only caregiver vs. mother & father caregivers, and (4) mother & father caregivers vs. mother & grandparent caregivers.
Results
Demographics
The average age of women was 21 years (SD = 2.6). The average gestational age at baseline interview was 18-weeks and at their 6-month postpartum interview was 27-weeks postpartum. Of the participants, 77% were African-American, 15% were Latina, and 9% White or other race/ethnicity. Thirty-six percent of participants were still in high school. Of those who were no longer in school, 40% never completed high school, 43% had a high school diploma or GED, and 17% had more than a high school education. For sixty-three percent, this was their first child, whereas 37% had 1 or more previous children.
Caregiving Structure
Caregiving structure varied greatly. A majority of women reported caregiving structures other than the mother-father as caregivers, with only 12.9% reporting that they and the father of the baby were the only caregivers. The largest caregiving group was children cared for primarily by grandparents, encompassing 22.9% of women and 69.2% of women reported that their child's grandparents were caregivers in some capacity, as described in Table 1 .
Predictors of Caregiving Structure
Results showed that several predictors differed across the caregiving groups. Caregiving groups at 6-month postpartum differed on baseline social support, self-esteem, attachment avoidance, attachment anxiety, relationship status, and whether they lived with the father of the baby. Post-hoc analyses showed that highest levels of maternal social support occurred when there were more caregivers (e.g., mother, father, and grandparents had the most social support; mother & father had the second highest; the group without mother, grandparent and father as caregivers had the lowest social support). Similarly described in Table 2 , the 3 groups with the highest baseline maternal self-esteem were when the father was a caregiver with another caregiver (e.g., mother & father; father & grandparent; and mother, father, & grandparent). However, the 2 groups with the lowest maternal self-esteem were those for which the grandparent was a caregiver and the father was not (e.g., grandparent alone; mother & grandparent). Mother is included as a caregiver only if she indicated that she was the primary caregiver. Father and grandparent were included as caregivers if they were listed as a primary or secondary caregiver. All variables are from mother self-report. Predictor variables that differed significantly across caregiving groups are listed in bold Planned comparisons showed that when the father was a caregiver at 6-months postpartum, participants reported more baseline social support (P \ .01), self-esteem (P \ .001), and significantly less attachment anxiety (P \ .001) than when the father was not a caregiver. When the grandparents were caregivers compared to not caregivers, participants had more baseline social support (P \ .05), less attachment avoidance (P \ .001), were younger (P \ .01), and were less likely to use alcohol (P \ .01), and marijuana (P \ .05). When the mother and father were the caregivers versus the mother only, participants had higher baseline self-esteem (P \ .05). Finally, there were no differences between when the mother and father were the caregiver versus when the mother and grandparents were the caregiver on predictor variables.
Outcomes of Caregiving Structure
Next, we compared caregiving groups on outcomes at 6-months postpartum. Results, as described in Table 3 , showed overall differences between groups on parenting stress total (P \ .001), parenting distress (P \ .05), and parenting child dysfunction (P \ .001). Results showed the highest maternal parenting stress total and maternal distress among the group mother, grandparent and father not caregivers, and mother only caregiver, and the lowest dysfunction among the group where the mother, father, and grandparent are caregivers and the group where the mother and father are caregivers. Planned comparisons showed that when the father was a caregiver, participants had significantly less parenting stress, parenting distress, and parenting child dysfunction (all P \ .001). However, there were no differences on parenting and child outcomes when the grandparent was a caregiver compared to when the grandparent was not a caregiver. When the mother and father were caregivers, participants had significantly less parenting stress (P \ .01), parenting distress (P \ .05), and parent-child dysfunction (P \ .01) compared to when the mother was the only caregiver. Finally, when the mother and father were caregivers, participants had significantly less parenting stress, parent child dysfunction, and reported the child had less negative emotions (all P \ .05) compared to when the mother and grandparents were the caregivers. No differences across caregiving groups were found related to infant temperament subscales and the total scales.
Discussion
Our results confirm previous evidence that both father involvement and grandparent involvement in caregiving affect maternal and child health. Women who reported more positive psychosocial factors, including more social support and greater self-esteem, at baseline were more likely to report father involvement and grandparent involvement 6-months postpartum. It is possible that women with a more positive environment and relationships with family and the baby's father are likely to continue to live in a more positive environment postpartum. Moreover, women who have higher self esteem, greater social support and fewer attachment issues, may be more capable of maintaining positive relationships with both their partner and parents, thus making these parties more likely to be involved as caregivers of the new baby over time. These findings suggest that practitioners may be able to use brief psychosocial assessments to predict Mother is included as a caregiver only if she indicated that she was the primary caregiver. Father and grandparent were included as caregivers if they were listed as a primary or secondary caregiver. All variables are from mother self-report and report about her baby. Outcome variables that differed significantly across caregiving groups are listed in bold the type of caregiving structure that might evolve for the new baby postpartum. The caregiving structure formed around the new baby had clear associations with both maternal and child health outcomes as well. Father involvement had the greatest positive association, with mothers reporting less parenting stress, parenting distress and child dysfunction when the father of the baby was involved, regardless of grandparent involvement. On the other hand, mothers reporting that a grandparent was also a caregiver were more likely to experience more parenting stress, child dysfunction and more child negative emotions compared to mothers co-parenting with the father of the baby. This evidence suggests that caregivers are not necessarily functionally equivalent and, consistent with structural family theory, that adolescent mothers may experience strained relationships with their mothers leading to greater parenting stress and more child health and behavior problems. Public health interventions that seek to support mothers and families making the transition to parenthood may wish to focus on this relationship between the baby's mother and grandmother if they are co-residing as a potential opportunity to improve the functioning and stability of the caregiving structure and the resulting psychosocial outcomes for both the baby and the mother. Moreover, if practitioners are better able to predict the caregiving structure that will evolve for a young pregnant woman over time, they may be able to proactively mitigate the risks for poor health outcomes that are associated with certain caregiving structures through tailored interventions.
While this study is one of the few to assess both predictors and outcomes of multigenerational caregiving structure, it is not without limitations. The study assessed caregiving structure from the mother's perspective only and did not provide a description of the quantity or quality of the caregiving from any individual involved. Although all analyses controlled for age of the participant, mothers age 14-25 that were at varying developmental stages were also included in the study, which may have biased the results toward the null. Moreover, this study focused on grandparents as extended family caregivers; however, many families may also involve aunts, uncles and cousins to manage the care of the children. Moreover, this analysis focused on family structure as a snapshot at one time point, 6 months postpartum, while social support and parent involvement may likely change over time. It would also be important from a demographic standpoint to understand how caregiving structures change over time for infants and children born to young women, as well as understand the predictors of changes in caregiving structure over time in order to further develop tailored interventions that stabilize a caregiving structure for a child over time. Regardless, this study provides a unique analysis into both predictors and maternal and child health outcomes 6 months postpartum.
The findings from this study suggest that the family system and potentially the dynamics within the intergenerational system are critical to the health and well-being of both mothers and children raised within a multigenerational family structure. Research shows that successes exist where roles and expectations have been successfully negotiated within these multigenerational family structures [58] . Programs to strengthen young families should address caregiving structure and intergenerational dynamics to improve and sustain both maternal and child health outcomes.
